cancer of the left breast, gave the following history: About twenty years ago, while out walking in Scotland, a drunken man caught hold of the left breast and squeezed it roughly. She suffered a good deal of pain in the breast for about twelve months after this. She eventually got well, except that ever since the initial injury she has bad pain and tenderness in that breast when she is tired or run down. Three years ago she noticed a small " lump " in the breast, which has since proved to be malignant. This case is interesting. Judging from the history, the " rough squeeze" damaged some of the breast cells, and a subacute nmastitis developed, the infection not being virulent enough to produce an abscess. This became a chronic mastitis, which gave rise to no symptoms when she enjoyed good health, but when over-tired or run down manifested itself by pain and tenderness. Seventeen years after the injury malignant change occurs. The question arises, whence came the infection in this case ? It may have travelled along the milk-ducts, or what is much more likely, I think, via the blood-stream from some septic focus elsewhere, very probably from some part of the alimentary canal. The commonest part of the alimentary canal to be septic is the mouth, and I have seen several cases of breast cancer with histories of previous mastitis with advanced periodontal disease. In this particular case, however, the mouth was fairly clean.
Victor Bonney, writing on vulval new growths, states; " Squamouscelled carcinoma of the vulva is not uncommon, and its almost constant association with a pre-existing leucoplakic vulvitis has been noted" [2] .
Mr. Peter Daniel states: " In every case of cancer of the penis I have seen, a chronic balano-posthitis has always existed, and in cancer of the tongue, lip and cheek, sepsis plays a most important part" [4] . Herman shows that cancer of the uterus is frequently preceded by a, long-standing chronic inflammation [8] .
We see, then, that in the sexual organs and also in other parts of the body, long-standing chronic inflammation appears to predispose to the development of cancer. But although it has come to be recognized that chronic sepsis predisposes locally to malignant disease, up to the present time it has not been realized what a profound influence chronic septic conditions of the mouth may have upon the production of cancer in more remote parts of the body. I am of opinion that oral sepsis is by far the commonest predisposing cause of malignant disease. In my paper already referred to, I pointed out that of the 112,801 deaths from cancer occurring in England and Wales during the years 1901 to 1904, 29,386 occurred in the sexual organs (28,277 in the female and 1,109 in the male) and 83,415 in other parts of the body.' Separating these 83,415 cases into male and female, I showed that in the male no less than 85'1 per cent. and in the female 86'5 per cent. occurred in the alimentary canal and its associated parts-i.e., those parts to which infection from the mouth can spread either by continuity of tissue or along ducts or lymphatic vessels. Now, if oral sepsis is the commonest predisposing cause of cancer, considering how very prevalent it is, these figures show exactly what we should expect-namely, that the great majority of -cancers occur in those parts of the body most readily infected from the nouth.
In investigating this question, it was necessary not only to examine the mouths of a large number of persons suffering, and as a control a number not suffering, from malignant disease, buit also to devise some system by which the amouint, or rather, what is of even greater importance, the duration, of the sepsis could be estimated. The method adopted consisted of using the figures 0, 1, 2 and 3. "0 " indicated that the mouth was entirely free from all traces of pyorrhoea alveolaris. In the " 1 " class were placed cases showing a slight degree of periodontal disease; in the "2" class I placed cases intermediate between classes 2 and 3; in the "3" class I placed the advanced cases; by these I mean cases where the disease was not only advanced, but had been present a considerable number of years; cases where teeth had become very loose, or had even dropped out, and which showed mnarked absorption of the alveolar ridge where the teeth had been lost. In this class were also placed those very chronic cases in which there is a thickening of the alveolar process.
In order to compare the cancer cases with the control cases readily, it is necessary to have a fixed point. This fixed point I call the maximum pyorrhoeic index, which I obtain by simply multiplying the number of persons examined by three. The resulting figure gives the highest possible mark which such persons could obtain if they all had the most advanced degree of pyorrheea alveolaris.
The number of persons suffering from cancer examined was 192. The following table gives the parts affected and the marks obtained In the Registrar-Gene,ral's roport 1, 329 I want to emphasize the significance of these figures. They mean that nearly 92 per cent. of these patients suffering from cancer had had periodontal disease for a great number of years. It is difficult to say exactly how many, but one is probably not far wrong in estimating the number at from fifteen to forty years, or even longer. Of the 154 persons obtaining a 3, from no fewer than 84 was a history obtained of teeth "dropping out," or "working themselves out," or some similar expression. In my opinion, it takes from fifteen to twenty-five years at least for the rarefying osteitis in the bone to advance sufficiently to allow the teeth to be lost in this manner. Many of these patients had thus been losing teeth for fifteen or twenty years. Considering that the disease must have been present a long time before the first tooth was lost in this way, one obtains some idea of the time sepsis had been present. Twenty-three more of these 154 had been obliged to have teeth removed because they were very loose. There is, therefore, very little difference between these and the above 84; 34 showed, more or less, marked thickening of the alveolar processes. The remaining 12 cases were so filthy that I could not very well do anything else than allot them a 3. Moreover, of the seven tongue cases who obtained a 2, two gave a definite history of the malignant ulcer commencing by the organ rubbing against a septic tooth.
The case of carcinoma of the larynx which obtained a 0 was interesting. He was a man, aged 42, with one of the cleanest mouths I have ever seen. He was, however, unfortunately a very heavy smoker and had had a chronic pharyngitis, or "smoker's throat," for many years.
With regard to cancer of the mouth, a very common objection to be raised is that the sepsis present is due to the growth and not the growth to the sepsis. Dental surgeons, however, have no trouble here.
" When histories are obtained of teeth 'dropping out' years before, when the alveolar ridges where they have been lost show marked absorption, when the teeth present are very loose, or when the alveolar processes are thickened, it is quite obvious that the malignant disease which has been present a few weeks, or months, cannot have produced these changes which take years to bring about" [10] . CONTROL CASES. I obtained my material for the control cases from (1) the surgical wards of the London hospitals (I chose the surgical only rather than both surgical and medical, because most diseases due to pyorrhcea alveolaris would be placed in the medical wards); and (2) from the parents and friends accompanying the children attending my dental department at the Beigrave Hospital for Children. These last seemed to be as. good a source as I could obtain, because these people are carrying on their daily duties, presurnably in Most of these percentages are a little higher than those given in my Congress paper, but the number examined in some age-periods are nmore than doubled, so that I have had a larger amount of material -to draw from. From the Congress figures I constructed an average curve showing graphically the amount per cent. of the maximum pyorrhoeic index present at the different age-periods. The new figures scarcely alter this curve, so that I am showing you the original curve. I have also constructed a curve showing the cancer mortality per cent. in both sexes together, occurring in England and Wales during the years 1905 to 1909, at the same eleven age-periods, from the figures given in the Seventy-third Annual Report of the Registrar-General. The upper curve is the average pyorrhcea curve, and the lower is the cancer curve drawn to a scale 100 times larger.
Dealing with these curves at the Congress I said: " In comparing these two curves, it is clear that there is a most extraordinary similarity between them, except that the pyorrhcea curve riseis earlier, and is always well in advance of the cancer curve. This bears out the figures I have already placed before you. These figures, as I have indicated. to my mind, seem to show that it takes many years of swallowing septic material before the development of malignant disease. ... The bend to the right at the top of the pyorrhcea curve is, I think, explained by the fact that periodontal disease commences to be fairly common in the young adult, so that at 65 these patients have reached the final stage of the disease, that is so say, the absorption of the alveolar process has advanced to the degree that the teeth fall out, and so they obtain
Graph showing the percentage of the maximum pyorrhnea index present and the death-rate from cancer occurring in England and Wales (during the years 1905-09) at the eleven age-periods. a 3. At 65 a very large numnber are in this plight, and the curve has almost reached its highest point at this age-period. It is interesting to note that the cancer curve also makes the same bend to the right at the top. I suggest that this is explained by the fact that at 65 years 44 Steadman: Oral SeNpsis as Predisposing Cause of Cancer of age a great number of people are edentulous, and that some of these commence to recover from the effects of their oral sepsis as soon as the last tooth has gone. They thus become less liable to malignant disease. Not all recover, however, by any means, nor is this to be wondered at. A stomach which has been receiving pus for some fifteen to thirty years is very frequently permanently damaged. It is beyond repair, and the chronic gastritis remains, even though the original source of the infection has been removed. These facts explain, I think, why it is that the two curves becomne closer together in the last age-periods. The malignant disease developing in old people of 75 and upwards is the result, I think, not so much of their oral sepsis present at that time, as of the very many years of sepsis which have gone before" [10] .
So far I have placed before you what I may term the general evidence in favour of my theory that oral sepsis is the commonest predisposing cause of cancer. I should now like to deal with what may be termed the more detailed evidence, as it affects certain parts. The time at my disposal to-night will not, however, permit me to do more than deal very briefly with one or two organs. As I very recently read a short paper on the tongue [11] before this Section, I propose to take up the stomach and the gall-bladder.
STOMACH.
Twenty-six patients were examined suffering from cancer of the stomach: of these, eighteen received a 3, five a 2, and three a 1. The evidence for the statement that oral sepsis may produce a chronic gastritis is overwhelming. It is the almost daily experience of surgeons, physicians, and dental surgeons that the removal of septic teeth will frequently cure a chronic dyspepsia. Sir W. H. Allchin says: "The symptoms of chronic gastritis are essentially those of a chronic gastric dyspepsia, since that is the usual morbid state underlying the clinical complex known as chronic gastric indigestion, when that malady is not purely nervous in origin. It may become established as a sequence of acute gastritis, or may slowly develop without any definite commencement, as the result of obstructed portal circulation, of continued infection from oral sepsis, or in the cource of chronic toxamias, such as gout, chronic nephritis, &c. [1] . James Sherren states that oral sepsis is present in most patients with chronic gastric ulcer. Mayo Robson believes that this is an important causal condition in a large number of cases [9] . Peter Daniel says:
"That a dermatitis may develop into an ulcer is obvious, and why a gastritis is denied the capacity to develop into a gastric ulcer I fail to understand. The clinical evidence for this statement is so overwhelming that I cannot fail to accept the view in general, though I do not for one moment overlook the other modes of conveyance of infection-i.e., by the blood-stream, lymphatics, by contiguity, nor the effect on the mucosse of the excretion of toxins developed elsewhere" [5] .
Writing on gastric cancer, Sherren stated: " It is held by all surgeons who have worked out the question, that chronic gastric ulcer predisposes to the development of carcinoma. Evidence of this has been gradually accumulating since its possibility was first discussed by Cruveilhier in 1830, and Rokitansky a year later. Dittrick, in 1848, described six cases in which carcinoma developed in the immediate vicinity of active or healed ulcers. . . . Among eighty-seven patients with carcinoma of the stomach, upon whom I operated up to December, 1911, there was in thirty-one a definite history pointing to chronic gastric ulcer symptoms having been present for from five to twentyeight years. Mayo Robson, in cases in which he operated, found a suggestive history in 59 per cent.; Moynihan in 60 per cent. The most convincing evidence has been put forward by Wilson and MacCarty as the result of their examination of specimens removed by operation in the Mayos' clinic. In 71 per cent. (109 out of 153 cases) there was naked-eye and microscopical evidence that carcinoma had developed in pre-existing ulcers. There can, in my opinion, be no doubt that gastric ulcer is a predisposing cause of cancer of the stomach in a large proportion of cases" [9] . We see here then, I think, strong support for my view that oral sepsis may produce a chronic gastritis, which in some cases goes on to ulceration, and thence to malignant disease. It must be remembered, too, that there are probably many people suffering from chronic gastritis, and even gastric ulceration, in whom these morbid processes give rise to no symptoms. A few months ago I saw a man who had been operated upon for perforated gastric ulcer, the first symptom of which was acute abdominal pain due to the perforation. He had had no dyspepsia or any other symptoms whatever previously. His teeth had been " dropping out" for several years.
In examining these twenty-six cases I went carefully into the history of past dyspepsia. One gave a history of having suffered in this way for twenty years; one for eighteen years; two for ten years; two for seven years; one for six years; two for four years; one for three years; three for two years; two for eighteen months; one for one year; one had had dyspepsia as long as he could remember; three for many years, they could not say how many; two patients were too ill to obtain a history; and in only four cases was there no definite history of a previous dyspepsia.
The most interesting and striking case of the series was the following: Case 103.-Girl, aged 16; 2. She has an advanced pyorrhaea alveolaris. There are deep pockets round the lower incisors and canines, and also in the upper molar and premolar region, from which pus can be squeezed. The interdental papillae are spongy, and very distinctly thickened all round the mouth. The gums bleed readily. There is marked thickening of the alveolar process in the upper molar region on both sides. The upper teeth are crowded, the second premolars being crowded completely out of the arch on the lingual side. There is a septic stump of the right lower first molar, but no other sign of caries present.
Present trouble: She was quite well up to eight months ago, when she commenced vomiting after meals. For the last eight mnonths she has suffered a great deal from flatulence. She has a large primary growth in the stomach, and several secondary deposits in the cervical glands. One of the largest of these glands had been removed and examined microscopically, and found to be carcinomatous. This is an extrenmely interesting case on account of the age of the patient. It is remarkable that a patient so young as she should have such an advanced pyorrhcea alveolaris. In her case I found it difficult to decide whether to allot her a 2 or a 3. It is significant that these two most remarkable points about this case-the early cancer and the advanced pyorrhcea alveolaris-should be found together. Judging from the condition of her mouth, I am of opinion that she has been suffering for at least ten years from periodontal disease. This mnorning I received a letter from Mr. Sampson Handley enclosing a paper in which, writing on the prophylaxis of cancer, he says: " The importance of chronic irritation, and especially of bacterial irritation, as a cause of cancer, emerges ever more and more. It is probable, in my opinion, that oral sepsis comes only second to syphilis and excessive smoking as a cause of mouth cancer. In most cases of cancer of the tongue carious teeth and pyorrhea are a prominent feature, and as causing gastric ulcer, oral sepsis is a remote cause of gastric carcinoma. A national campaign against oral sepsis would probably lead to an appreciable diminution in the mlortality of cancer" [7] .
GALL-BLADDER.
With regard to the routes of infection of the gall-bladder, I think it is now generally admitted that inflammation does in some cases spread by continuity of tissue from the stomach to the duodenum, and thence along the common bile-duct and cystic duct to that organ. It may also, of course, become involved by infection spreading upwards from lower down in the small intestine or via the blood-stream. That this septic infection frequently leads to fre formation of gall-stones, and that these two factors together-viz., gall-stones and sepsis-frequently result in malignant disease, is also, I think, well est&blished. G. Grey Turner states that in over 80 per cent. of cases gall-stones and cancer are associated. Mayo Robson states that it may be taken as proved that gall-stones owe their origin to a bacterial invasion of the bile channels giving rise to a catarrh of the mucous membrane, and a deposition of that portion of the cholesterin secreted which is in excess of what the bile salts are able to hold in solution.
The organism most commonly found is, according to some authorities, the Bacillus coli communis, but the typhoid bacillus, staphylococci and streptococci have been frequently found. These last two are very frequently obtained from the pockets in pyorrhoea alveolaris. The following case of gall-stones, which I first reported two years ago [12] , seems to support my contention:
A woman, aged 40; 3. Had suffered for the past ten years from chronic dyspepsia. She had had occasional slight jaundice during the last five or six years. Two years ago she had an attack of severe pain, lasting three or four hours, in the epigastrium, accompanied by vomiting, and followed by collapse. She had two attacks later. A diagnosis of gall-stones was made, and subsequently confirmed by their removal by operation. She had an advanced pyorrhoea alveolaris of long standing, as shown by her statement that she had lost many teeth, owing to their becoming loose and dropping out. She had been losing teeth in this way for many years-she could not remember how many ; at any rate she was sure that it commenced before the dyspepsia. The alveolar ridge, where the teeth had been lost, showed very marked absorption. All the teeth she then had had deep pockets round them, reaching in some cases almost to the apices of the roots. A quantity of pus could be easily squeezed out from all these pockets.
This case is very interesting, because the patient showed, by her various symptonms, apparently the course of the infection. The dyspepsia was, no doubt, I think, due to the chronic gastritis, caused by the -swallowing of pus from the pyorrhoea alveolaris. The inflammation spread to the duodenum, and thence along the common bile-duct and cystic duct, as shown by the attacks of jaundice, to the gall-bladder, with the resulting formation of gall-stones. I think it is reasonable to infer that had the gall-stones not been removed the septic condition of the gall-bladder, together with the gall-stones, might eventually have brought about cancer of that organ; in which case it would surely be fair to say the chief predisposing cause was oral sepsis.
To sum up the evidence I have placed before you, we see that, apart from the sexual organs, over 86 per cent. of cases of cancer occur in the alimentary tract, to which infection from the mouth is readily conveyed ; that long-standing chronic inflammation in the sexual organs and in other parts of the body is known to predispose to the development of malignant disease; that the great majority of persons suffering from cancer in the alimentary canal have advanced periodontal disease which has been present very many years; that this advanced periodontal disease is not nearly so common in persons not suffering from cancer ; that it is well established, that the constant swallowing of pus can, and does in many cases, bring about chronic gastritis; and finally, that the majority of patients suffering from cancer of the stomach haye had chronic gastritis for many years prior to the development of the much more serious disease.
